Although the use of alcohol, tobacco, and marijuana among adolescents in this country has leveled off, prevalence rates remain high. Recently, among 12th graders, the prevalence rate of lifetime alcohol use was 80%, the prevalence rate of lifetime cigarette use was 65%, and the prevalence rate of lifetime marijuana use was 50% (Johnston, O'Malley, & Bachman, 2000) . Early initiation and use of substances have been associated with a broad range of problems, including reduced levels of competent, prosocial adult behavior (Ackerman, Zuroff, & Moskowitz, 2000) ; lower levels of educational and occupational attainment (Koestner, 1991) ; risky sexual practices (Duncan, Strycker, & Duncan, 1999) ; and impaired mental health functioning (e.g., depression; Windle & Windle, 2001) .
The consequences of initiation and early substance use suggest a number of public health and other societal benefits of broad diffusion of interventions designed to delay initiation and transition to more serious types of use. Universal family-focused intervention is one type that appears to hold some promise in this regard. Earlier reports have summarized the conditions under which this type of intervention can be expected to produce positive results. Central among these conditions is the use of a theory-based intervention addressing established risk and protective factors, appropriate developmental timing, application of empirically supported skills-training techniques, and effective strategies for engaging families (see National Institute on Drug Abuse, 1997; Spoth, Redmond, & Shin, 2001 ).
Collectively, earlier reports from four randomized studies examining two universal family-focused interventions, Preparing for the Drug Free Years (PDFY; Catalano, Kosterman, Haggerty, Hawkins, & Spoth, 1999) and the Iowa Strengthening Families Program (ISFP; Molgaard & Spoth, 2001) , including an ISFP revision, have shown positive results on family factors associated with delayed substance initiation and progression (parenting behaviors, child management, parent-child affective quality), as well as young adolescent use and progression in use (Redmond, Spoth, Shin, & Lepper, 1999; Spoth, Guyll, Chao, & Molgaard, 2003; Spoth, Redmond, Haggerty, & Ward, 1995; Spoth, Redmond, & Shin, 2000; Spoth, Redmond, Trudeau, & Shin, 2002) . Positive outcomes for both interventions in reducing initiation and use of alcohol have been sustained through a follow-up 2.5 years past baseline (Spoth, Reyes, Redmond, & Shin, 1999) and 4 years past baseline . The longest ongoing longitudinal study has recently yielded a wave of substance use data collected at 6 years past baseline, the analyses of which are reported here.
A key feature of the present outcome assessment follows from the random assignment of schools, rather than individuals, to experimental conditions. To simultaneously address both clustered sampling and curvilinear growth, we developed a logistic growth curve technique to test for intervention effects on growth in substance initiation and use that accounted for the school-level assignment to experimental conditions (see, e.g., Lindstrom & Bates, 1990; Myers, 1989) . It was used to test the following hypothesis: Adolescents in PDFY and ISFP intervention-group schools will demonstrate slower growth in initiation of alcohol, tobacco, and marijuana from the 6th to the 12th grades than will adolescents in control group schools. 1 1 In some instances, it may be more appropriate to model all groups together in a single model with terms for treatment versus control comparisons. However, we have data from only six time periods, limiting the number of degrees of freedom for estimating model parameters. Therefore, we fit simpler, more parsimonious two-group models examining pairs of treatment and control groups in separate models.
Method

Sample
When the study was initiated, participants were families of sixth graders enrolled in 33 rural schools in 19 contiguous counties in a Midwestern state. Eleven schools were randomly assigned to one of three experimental conditions: the seven-session ISFP, the five-session PDFY, or a minimalcontact control condition. All families of sixth graders in participating schools were recruited for participation. Of the 1,309 eligible families recruited for this study from the 33 schools, 667 (51%) completed pretesting (238 ISFP group families, 221 PDFY group families, and 208 control group families). Among the 667 families in the study at Wave 1, there was an average of 3.1 children. The majority of families (86%) were dualparent families (70% of targets were living with both biological parents), which was representative of families of sixth graders in the study region. Nearly all participants were White (98%).
Sample Quality
Earlier reports provide detailed descriptions of tests conducted to establish sample representativeness and pretest equivalence as well as to rule out differential attrition across prior study waves (see Spoth, Goldberg, & Redmond, 1999; . For purposes of this study, analyses examining differential attrition across experimental conditions were extended to the 12th-grade follow-up assessment. Twofactor analyses of variance were conducted for both PDFY-control and ISFP-control comparisons for each outcome measure in this article. In addition, the following sociodemographic variables were assessed: household income, parent education, parent age, child age, child gender, parent marital status, and number of children in the household. No significant Condition ϫ Attrition interaction effects were found for any of the variables between the pretest and the 12th-grade follow-up. Some evidence of increased attrition among alcohol-using adolescents was found; however, the effects were consistent across all conditions.
Interventions
Both interventions were designed to strengthen parent and child skills that have been found to delay the onset or to reduce the use of substances (e.g., Hawkins, Catalano, & Miller, 1992; Mrazek & Haggerty, 1994; Spoth, 1999; Taylor & Biglan, 1998; Weissberg & Greenberg, 1998) . The PDFY intervention was delivered in five 2-hour training sessions held on weekday evenings once per week for 5 consecutive weeks. Four sessions were for parents only; children and parents both attended a session focusing on peer-resistance skills. Fifteen 2-person group leader teams conducted 19 groups in the 11 PDFY-condition schools. A total of 124 pretested families participated in the PDFY. The average number of families per group was 10, and the average number of individual participants per session was 16 (25 for the session including children). More detail about the PDFY and its implementation and fidelity is provided elsewhere .
The ISFP included seven sets of sessions offered once per week over a period of 7 consecutive weeks in the evenings. ISFP included separate, concurrent 1-hour training sessions for parents and children, followed by a joint 1-hour family session (see Spoth et al., 1998 Spoth et al., , 2001 , for additional detail). For the ISFP intervention, 21 three-person leader teams conducted 21 groups in the participating schools. A total of 117 families who had completed the in-home pretest assessment participated. There was an average of 8 families, or 20 individuals, per weekly session.
Families participating in the control group were mailed four leaflets describing aspects of adolescent development (e.g., physical and emotional changes as well as parent-child relationships), concurrent with the implementation of the PDFY and ISFP interventions. To preserve random assignment and to avoid a self-selection bias in the results, we included in the analyses all assessed intervention-group students, whether or not their families attended an intervention.
Measures
Data were collected through a written questionnaire administered to family members in their homes by trained interviewers. Substance use was assessed in two ways. First, composite measures of alcohol and tobacco use were constructed and evaluated. Second, five measures of specific lifetime use behaviors (lifetime alcohol use, lifetime alcohol use without parental permission, lifetime drunkenness, lifetime cigarette use, and lifetime marijuana use) were evaluated individually.
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The alcohol composite use index (ACUI) consisted of four items (lifetime use, lifetime use without parental permission, lifetime drunkenness, and past month use; see . The tobacco composite use index (TCUI) included four items (lifetime use of cigarettes, lifetime use of chewing tobacco, past month use of cigarettes, and past month use of chewing tobacco). All items in the two composite use indices were coded 0 (no use/no recent use) or 1 (use/recent use). Scores for index items were averaged, yielding scale ranges of 0 -1. The average alpha reliabilities across the six waves of data collection were .79 and .70 for the alcohol and tobacco indices, respectively. All outcome variables represented the average across individuals within each school.
Data Analyses
Nonlinear growth curve analyses were conducted with school-level outcome variables aggregated over the available respondents in each school, enabling us to address both the S-shaped trajectories observed in cumulative substance initiation as well as the school-level assignment to experimental condition. The focus of this analysis was on the parameters describing the curve, rather than on point-in-time levels of an outcome variable. This type of modeling describes each condition's developmental trajectory, including changes in trajectories over time, while incorporating school in the model as a random effect. Time was incorporated in the model as the school-level average amount of time to a particular assessment from baseline (i.e., the average time to assessment for all assessed families within a school). The pretest (Wave 1) values of time were set at 0, and the number of months from pretest were calculated for each subsequent data-collection wave for each school.
We computed school-based means using data from respondents who provided information at all six waves of the study. We used listwise deletion of cases with missing data to ensure that school-level substance initiation estimates exhibited a nondecreasing, monotonic pattern over time. Because of the small size of schools targeted in the project, there was a limited number of students providing data within each school. To assure valid and stable school-level substance outcome estimates, we excluded schools in which data were available from 5 or fewer students from the analysis.
3 The resulting sample included 304 students from 23 schools (8 PDFY schools, 7 ISFP schools, and 8 control schools). The mean number of students participating in each school was 13 (with a range of 6 to 30). For each pair of conditions (ISFP-control and PDFY-control), results from logistic growth curve analyses yielded estimates of the parameters describing the general patterns of growth in the substance initiation behaviors examined, as well as parameters representing differences between the intervention and control groups (see the Results section and the Appendix). The primary parameters describing the growth curves are ␣ 0 , ␤ 0 , and ␥ 0 . The parameter most directly characterizing the shape of the growth trajectory (the general form and rate of growth) is ␥ 0 ; positive values of ␥ 0 , observed for each outcome examined, reflect increasing levels of substance use across time. The upper tail of the curve (and upper asymptote) is determined by ␣ 0 ; it should be noted that the maximum levels of substance outcomes were not yet reached at the end of the study period. The lower tail (and lower asymptote) of the curve is determined by ␤ 0 . Although ␤ 0 and ␣ 0 primarily determine the estimated minimum and maximum values of the growth curves, respectively, these values are not independent of the overall rate of growth (trajectory) between baseline and ending measurement points; they also exert some influence on the overall shape of the curve.
The effects of the interventions on the growth trajectories are indicated by the values of ␣ 1 , ␤ 1 , and ␥ 1 , indicating experimental condition differences in ␣ 0 , ␤ 0 , and ␥ 0 , respectively. Intervention-control group differences in the general shape of the trajectory are indicated by ␥ 1 . Additional intervention effect tests were derived from model results. In the first of these, group differences at pretest were evaluated, on the basis of the model fitting. In the second, intervention-control differences in the length of time (since baseline) to the growth curve inflection point were tested. The inflection point is the point at which the growth rate is at its maximum. Finally, to provide an indication of the practical significance of intervention effects, we tested group differences in time from baseline to the point at which substance initiation levels reached approximately half of their 12th grade levels (on the basis of control group values).
Results
Parameter estimates for each substance use outcome for ISFPcontrol and PDFY-control analyses are presented in Table 1 . Results of model fitting for the ISFP and control groups showed significant condition differences in the rates of growth for three of the seven substance use outcomes examined. For lifetime use of alcohol, lifetime cigarette use, and lifetime use of marijuana, significant negative values of ␥ 1 indicate slower overall growth in substance use among ISFP-condition adolescents relative to controls. In addition, a significant pretest difference was observed for lifetime use of alcohol without parental permission: a parameter indicating a significantly different lower tail of the curve (␤ 1 ) for this measure. In this case, the significant negative value of ␤ 1 -observed in conjunction with the significant pretest difference and nonsignificant value of ␥ 1 -indicates an initially lower level of alcohol use without parental permission within the ISFP group relative to controls (and a slower initial growth period) followed by a growth rate similar to controls (see Figure 1) , yielding a growth rate lagging behind that of the control group over the course of the study. Finally, there were significant differences in times to inflection points for three outcomes, the ACUI, lifetime drunkenness, and lifetime cigarette use. In all instances, control group growth rates reached their maximum values at an earlier point in time than in the ISFP group. Condition differences in general growth trajectory and delayed onset are most clearly illustrated by lifetime cigarette use (see Figure 2) .
Four outcomes showed significantly delayed growth rates to specific use levels (levels approximately half that of control-group 12th-grade rates). This delayed growth was evident for initiation of alcohol use without parental permission, drunkenness, and cigarette use (see Table 2 ). In addition, a similar, statistically significant effect was observed for the ACUI; a mean ACUI score of .35 was reached in ISFP schools 13.1 months later than in controlgroup schools. There were significant PDFY-control differences in the general shapes (indicating rates of growth) of the growth curves for the two tobacco outcomes (the TCUI and lifetime cigarette use). In each instance, growth in substance use among PDFY-group adolescents lagged behind that of control-group adolescents. There were no other significant PDFY-control group differences found.
Discussion
The results of this study suggest that both family-focused interventions slowed the growth in initiation of some substances over a 6-year period following the baseline assessment, during which the mean age of participants increased from 11.8 years to 18.2 years. It is important to note that these outcomes were observed in analyses conducted at the school level. A greater number of delayed growth effects were in evidence for the ISFP, with PDFY effects shown only on tobacco use growth rates. Results from this study are noteworthy because, despite broad implementation, there has been only limited rigorous study of universal family-focused intervention long-term outcomes. This is the case despite the potential public health benefits of the diffusion of efficacious universal family-focused interventions in the general population (Biglan, 1995; Spoth, Greenberg, Bierman, & Redmond, in press) .
One way to highlight the practical relevance of the findings is to demonstrate the degree to which the preventive interventions have improved participants' status relative to the "normal" population represented by the control-group sample. The improvement in status is illustrated by differences in the intervention and controlgroup growth curve trajectories. A numerical representation is given by the specification of the differences in the age at which participants in the intervention and control groups reach a certain milestone. This can be expressed in relative reduction terms. One example concerns the onset of drinking without parental permission. Using the results presented in Table 2 in conjunction with the results illustrated in Figure 1 and the age of students at the first wave of data collection, we calculated that 40% of the controlgroup participants had initiated drinking without parental permission at 14.7 years of age. At the same age, the ISFP group was showing an initiation rate of 18%, for a relative reduction rate of 55%. If generalizable, this rate suggests that for every 100 normalor general-population adolescents who had initiated use by that age, only 45 intervention group adolescents will likely have initiated the same behavior by that age. Finally, benefit-cost analyses translate this type of intervention-control difference in initiation in economic terms. For example, the delayed initiation of alcohol use observed when the ISFP-intervention participants were in the 6th-10th grades suggests a return of $9.60 per $1.00 invested, concerning the avoidance of alcohol-use disorders alone (Spoth, Guyll, & Day, 2002) .
It is reasonable to question the mechanisms by which brief universal family-focused interventions would demonstrate the long-term growth curve results and the concomitant practical benefits reported here. In addition to efforts to rule out rival hypotheses, such as that represented by differential attrition, it is important to specify factors that likely contributed to the observed long-term outcomes. Notably, the interventions were theory based, directly addressing a number of empirically supported risk and protective factors. A number of earlier outcome studies showed that proximal risk and protective factors (e.g., those concerning effective parenting and student competencies) were positively affected by the interventions and that they, in turn, positively affected more distal outcomes (e.g., Redmond et al., 1999; Spoth et al., 1998; Spoth, Reyes, et al., 1999) .
In the context of assessing mechanisms of brief universal intervention effects, the differences between ISFP and PDFY outcomes are salient. Earlier articles have addressed reasons why differences in outcomes between these two programs are to be expected, in part as a result of the greater number of sessions in the ISFP, along with its higher level of young adolescent involvement in the program sessions (see Spoth et al., 2000; Spoth, Reyes, et al., 1999) . Although the PDFY failed to show significant time to initiation and inflection point differences with the control group in these analyses, it is important to consider all growth model parameters in reaching conclusions about PDFY results. In this case, there were significant differences in the rates of growth for the two PDFY tobacco outcomes. These findings highlight the need to further examine the pattern of longitudinal outcomes for the PDFY vis-à-vis ISFP, particularly in consideration of previously reported positive longitudinal substance outcomes from the prior wave of data collection (e.g., concerning frequency of past month alcohol use; Spoth et al., 2001 ) that were not analyzed as part of the curvilinear growth and substance initiation focus of the current report.
It is important to note that the delivery of the interventions was developmentally well-timed, occurring at the point at which participants were beginning to experiment with substance use but before adoption of more frequent or varied use. Coupled with these considerations, another intriguing and complementary explanation of the pattern of outcomes concerns a type of positive diffusion effect (see Spoth et al., 2001) . That is, along with the fact that very limited substance initiation had occurred at the time the interventions were implemented (sixth grade), it would seem plausible that with participating students applying substance-reduction related skills (e.g., peer refusal) and demonstrating a disinclination to use substances, there would be an overall reduction in peer pressure to use substances in intervention schools. This speculation is consistent with empirical results in earlier studies (i.e., dosage effects tend to diminish over time), with nonintervention peers of intervention participants showing effects similar to participants over time .
In interpreting the results, we should note some limitations of this study. Analyses relied on self-report data of substance use. Although self-report measures may be susceptible to social desirability biases, previous work has supported the validity of substance use and related problem behavior self-reports (Elliott, Ageton, Huizinga, Knowles, & Canter, 1983; Smith, McCarthy, & Goldman, 1995; Williams et al., 1995) . In addition, we consider it unlikely that differential biases associated with experimental condition (e.g., experimenter demand effects) would still be operating nearly 6 years after the intervention. Although the sample attrition rate was appreciable, it was comparable with that in other longitudinal prevention studies conducted around the time the current study was initiated, and differential attrition was ruled out. Also, data collected from 90% of families in the sampling frame indicated that the families participating in the intervention study were representative of families in the sampling frame; these families were rural and virtually all were White. Thus, the degree to which the study findings generalize to more diverse or urban populations is unclear. There is evidence, however, of worsening substancerelated problems among rural adolescents and higher levels of many types of use in rural areas, as compared with urban areas. Therefore, special attention to rural populations is warranted. 
